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PROBLEM TO BE SOLVED: To eliminate adverse 
effects on the positional precision of a pattern caused 
by radiant heat as much as possible with respect to a 
mask for vapor deposition, and to allow it to cope with 
high precision patterning. 

SOLUTION: In the mask 1 for vapor deposition provided 
with a thin sheet-shaped mask body 2 in which an 
opening 4 with a shape corresponding to a vapor 
deposition pattern is formed, and a frame body 3 which 
is formed so as to have a hot wire expansion coefficient 
equal to that of the object to be vapor-deposited, and to 
which the mask body 2 is fixed in a state where tension 
is applied to the mask body 2, the tension to be applied 
to the mask body 2 is set so that the amount of strain 
caused on the mask body 2 by heat stress by radiant 
heat on vapor deposition is canceled by the amount of 
strain caused on the mask body 2 by the tension. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Sheet metal-like the body of a mask with which puncturing of the configuration corresponding to a 
vacuum evaporationo pattern was formed in the pattern space, 

In the mask for vacuum evaporationo possessing the frame which fields near the periphery edge 
other than the pattern space in the body of a mask concerned fix where it was formed so that it might 
have a heat ray expansion coefficient equivalent to a vapor-deposited object, and tension is given to 
said body of a mask, 

Said tension is set up in the magnitude and the direction which are offset by the amount of distortion 
which the amount of distortion produced on said body of a mask with the thermal stress by the 
radiant heat at the time of vacuum evaporationo produces on said body of a mask with the tension 
concerned. 

The mask for vacuum evaporationo characterized by things. 
[Claim 2] 

The magnitude and direction are set up so that the stress distribution produced in said pattern space 
with the tension concerned may equalize said tension. 

The mask for vacuum evaporationo according to claim 1 characterized by things. 
[Claim 3] 

The expansion contraction and the amount of dimensional changes of the vapor-deposited object 
concerned in accordance with the temperature change of lifting descent of said vapor-deposited 
object carry out synchronous coincidence of said frame, and the line coefficient of thermal 
expansion, heat capacity, the radiation injection rate, the amount of heat transfer by heat conduction, 
or the inflow heating value by the heat insulation plate is set up so that expansion contraction may be 
carried out. 

The mask for vacuum evaporationo according to claim 1 characterized by things. 
[Claim 4] 

It is the manufacture approach of the mask for vacuum evaporationo of providing the frame which 
fields near the periphery edge other than the pattern space in the body of a mask concerned fix where 
it was formed so that it might have a heat ray expansion coefficient equivalent to a vapor-deposited 
object, and tension is given to said body of a mask, sheet metal-like the body of a mask with which 
puncturing of the configuration corresponding to a vacuum evaporationo pattern was formed in the 
pattern space, and 

The amount of distortion produced on said body of a mask with the thermal stress at the time of 
having grasped the amount of temperature changes by the radiant heat at the time of vacuum 
evaporationo, and the temperature change arising is recognized, 

When tension is given to said body of a mask, the amount of distortion produced on said body of a 
mask with the tension concerned is recognized, 

The magnitude and the direction of tension where the amount of distortion by said thermal stress is 
offset by the amount of distortion by said tension are specified, 

Where the specified magnitude and the tension of a direction are given to said body of a mask, the 
field near the periphery edge of the body of a mask concerned is fixed to said frame. 
The manufacture approach of the mask for vacuum evaporationo characterized by things. 
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[Claim 5] 

The magnitude and the direction of the tension concerned are set up so that the stress distribution 
produced in said pattern space may equalize in specifying the tension given to said body of a mask. 
The manufacture approach of the mask for vacuum evaporationo according to claim 4 characterized 
by things. 
[Claim 6] 

The line coefficient of thermal expansion in the frame concerned, heat capacity, a radiation injection 
rate, the amount of heat transfer by heat conduction, or the inflow heating value by the heat 
insulation plate is set up so that the expansion contraction and the amount of dimensional changes of 
the vapor-deposited object concerned in accordance with the temperature change of lifting descent of 
said vapor-deposited object may carry out synchronous coincidence and said frame may carry out 
expansion contraction. 

The manufacture approach of the mask for vacuum evaporationo according to claim 4 characterized 
by things. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the mask for vacuum evaporationo used in order to form a predetermined 

pattern to a vapor-deposited lifter, and its manufacture approach. 

[0002] 

[Description of the Prior Art] 

Generally, in the production process of organic electroluminescence devices (an organic 
electroluminescent element; henceforth an "organic EL device"), since the water resisting property of 
the organic material which forms an organic layer cannot use wet process low, the organic layer (thin 
film) is formed on a substrate with vacuum deposition. Moreover, in the production process of an 
organic EL device, in order to perform patterning membrane formation (for example, membrane 
formation of the pattern corresponding to each color component of R, G, and B) of a up to [ a 
substrate ], the mask for vacuum evaporationo with puncturing (passage hole of an organic material) 
of the configuration corresponding to a vacuum evaporationo pattern is usually used. 
[0003] 

Conventionally, the thing possessing the body of a mask with which puncturing of the configuration 
corresponding to a vacuum evaporationo pattern was formed in the pattern space as a mask for 
vacuum evaporationo, and the frame which fields near the periphery edge other than the pattern 
space of the body of a mask fix is known. The body of a mask consists of sheet metal-like members, 
such as a copper plate, a nickel plate, and a rolling stainless plate, and puncturing is prepared by 
etching, laser beam machining, etc. in the pattern space. On the other hand, with the raw material of 
a heat ray expansion coefficient equivalent to the substrate which is a vapor-deposited object, a 
frame has sufficient thickness and is formed in high rigidity. And where tension is given to the body 
of a mask, the body of a mask has fixed to the frame the mask for vacuum evaporationo which 
consists of a body of these masks, and a frame, so that slack may not arise on the body of a mask (for 
example, patent reference 1 reference). 
[0004] 

[Patent reference 1] 

The registration utility model No. 3082805 official report 
[0005] 

[Problem(s) to be Solved by the Invention] 

By the way, since an organic material evaporates and disperses from the source of vacuum 
evaporationo by heating the source of vacuum evaporationo in case vacuum deposition is performed 
using the mask for vacuum evaporationo, the mask for vacuum evaporationo receives the radiant 
heat from the source of vacuum evaporationo. Therefore, with the conventional mask for vacuum 
evaporationo, as it mentioned above that it should avoid that gap arose in the adjustment location 
between the mask-substrates for vacuum evaporationo under ordinary temperature and an elevated 
temperature, the frame is formed with the raw material (for example, ceramics) of a heat ray 
expansion coefficient equivalent to a substrate. However, about the body of a mask, since it is 
necessary to form puncturing in a sheet metal-like member with high degree of accuracy, it is not 
realistic to form with the raw material of a heat ray expansion coefficient equivalent to a substrate, 
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and it is formed with the raw materials (a copper plate, a nickel plate, rolling stainless plate, etc.) of 
an inevitably different heat ray expansion coefficient from a frame, therefore, with the conventional 
mask for vacuum evaporationo mentioned above, since the heat ray expansion coefficients which 
boil, respectively and can be set with the body of a mask and a frame differ, there is a possibility that 
a trouble which is described below may arise. 
[0006] 

For example, under ordinary temperature, if the heat ray expansion coefficient of the frame is lower 
than the body of a mask, when the body of a mask will expand in response to radiant heat, even if 
not generated, under an elevated temperature, it may bend on the body of a mask and slack, a 
wrinkle, etc. may be produced. If these arise, it will become impossible to maintain the location 
precision of puncturing in the pattern space of the body of a mask. Moreover, it bends, an uneven 
distortion arises on the body of a mask with the internal stress produced in case it is going to expand 
thermally even if it is the case where slack, a wrinkle, etc. do not arise, and it is considered that it 
also becomes impossible to maintain the location precision of a pattern by this. Also in case the body 
of a mask tends to emit heat and tends to contract conversely, it becomes impossible furthermore, to 
make the magnitude to contract, a direction, distribution, etc. to regularity, and to maintain the 
location precision of a pattern also in this case with thermal expansion. Moreover, when it was going 
to contract, after exceeding the elastic limit of a raw material, plastic deformation arose on the body 
of a mask, and it may have been said that it became impossible to reproduce the vacuum 
evaporationo pattern of henceforth [ it ] original. 
[0007] 

The trouble about the pattern location precision which originates in the thermal expansion or 
contraction by such radiant heat, and is produced also causes formation precision lowering of a 
vacuum evaporationo pattern with the mask for vacuum evaporationo as a result, and if it is the 
production process of an organic EL device, it has a possibility of leading to barring the 
improvement in display image quality. 
[0008] 

Then, even if this invention is the mask for vacuum evaporationo equipped with the body of a mask 
which consists of a raw material with which the substrate which is a vapor-deposited object differs 
from a heat ray expansion coefficient, it can eliminate the adverse effect to the pattern location 
precision by radiant heat as much as possible, and aims at offering the mask for vacuum 
evaporationo which can be dealt also with highly precise patterning. 
[0009] 

[Means for Solving the Problem] 

This invention is the mask for vacuum evaporationo invented in order to attain the above-mentioned 
object. Namely, sheet metal-like the body of a mask with which puncturing of the configuration 
corresponding to a vacuum evaporationo pattern was formed in the pattern space, In the mask for 
vacuum evaporationo possessing the frame which fields near the periphery edge other than the 
pattern space in the body of a mask concerned fix where it was formed so that it might have a heat 
ray expansion coefficient equivalent to a vapor-deposited object, and tension is given to said body of 
a mask Said tension is characterized by setting up the amount of distortion produced on said body of 
a mask with the thermal stress by the radiant heat at the time of vacuum evaporationo in the 
magnitude and the direction which are offset by the amount of distortion produced on said body of a 
mask with the tension concerned. 
[0010] 

Moreover, this invention is the manufacture approach of the mask for vacuum evaporationo invented 
in order to attain the above-mentioned object. Namely, sheet metal-like the body of a mask with 
which puncturing of the configuration corresponding to a vacuum evaporationo pattern was formed 
in the pattern space, The frame which fields near the periphery edge other than the pattern space in 
the body of a mask concerned fix where it was formed so that it might have a heat ray expansion 
coefficient equivalent to a vapor-deposited object, and tension is given to said body of a mask, The 
amount of distortion which is the manufacture approach of the mask for vacuum evaporationo to 
provide, and is produced on said body of a mask with the thermal stress at the time of having grasped 
the amount of temperature changes by the radiant heat at the time of vacuum evaporationo, and the 
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temperature change arising is recognized. The amount of distortion produced on said body of a mask 
with the tension concerned when tension is given to said body of a mask is recognized. The amount 
of distortion by said thermal stress specifies the magnitude and the direction of tension which are 
offset by the amount of distortion by said tension, and is characterized by fixing the field near the 
periphery edge of the body of a mask concerned to said frame, where the specified magnitude and 
the tension of a direction are given to said body of a mask. 
[0011] 

According to the manufacture approach of the mask for vacuum evaporationo of the above- 
mentioned configuration, and the mask for vacuum evaporationo of the above-mentioned procedure, 
the tension given to the body of a mask in case it fixes to a frame is set up in the magnitude and the 
direction which are offset by the amount of distortion which the amount of distortion produced on 
the body of a mask with the thermal stress by the radiant heat at the time of vacuum evaporationo 
produces on the body of a mask with the tension. Namely, the distortion by the thermal stress by the 
radiant heat at the time of vacuum evaporationo acts in the direction which cancels distortion by the 
tension of the body of a mask. Therefore, when the heat ray expansion coefficient of the body of a 
mask and a frame is mutually different, even if the body of a mask receives radiant heat at the time 
of vacuum evaporationo, in case it fixes to a frame, change does not arise in the location of 
puncturing formed in each part of the body of a mask, especially a pattern space with telescopic 
motion of the body of a mask by the temperature change only by internal stress fluctuating in the 
amount of distortion produced with the tension given beforehand. 
[0012] 

[Embodiment of the Invention] 

Hereafter, the mask for vacuum evaporationo applied to this invention based on a drawing and its 

manufacture approach are explained. 

[0013] 

First, the outline configuration of the mask for vacuum evaporationo is explained. Drawing 1 is the 
perspective view showing an example of the outline configuration of the mask for vacuum 
evaporationo concerning this invention, and drawing 2 is the perspective view showing the example 
of an important section configuration. 
[0014] 

As shown in drawing 1 , the mask 1 for vacuum evaporationo explained here possesses the body 2 of 

a mask, and a frame 3, and is constituted. 

[0015] 

As the body 2 of a mask is shown in drawing 2 , it consists of sheet metal- like members, such as a 
copper plate, a nickel plate, and a rolling stainless plate, and the flat-surface top field is divided 
roughly into pattern space 2a and the other field 2b near the periphery edge. And in pattern space 2a, 
the puncturing 4 of the configuration corresponding to a vacuum evaporationo pattern is formed of 
etching, laser beam machining, etc. In addition, pattern space 2a is not cared about not only as a 
rectangular thing but as various arbitration configurations. Moreover, the body 2 of a mask may be 
formed by thin metal membranes, such as nickel with which much detailed puncturing 4 was formed 
in pattern space 2a according to the "electrocasting (plating) manufacturing method." 
[0016] 

On the other hand, a frame 3 is formed in the configuration according to field 2b near the periphery 
edge of the body 2 of a mask as shown in drawing 1 . Here, synchronous coincidence can carry out 
and a frame 3 can carry out the expansion contraction of the dimensional change of the expansion 
contraction by the temperature change at the time of the substrate (for example, glass substrate) 
which is a vapor-deposited object, and vacuum evaporationo by adjusting the line coefficient of 
thermal expansion, heat capacity, a surface radiation injection rate, the amount of heat transfer that 
carries out inflow runoff by the perimeter base material and heat conduction and the flowing heating 
value which can be restricted with the heat insulation plate which interrupts the radiant heat from the 
source of vacuum evaporationo, and the above the optimal, and designing it. 
[0017] 

And to a frame 3, it is in the condition which gave tension to the body 2 of a mask, field 2b near the 
periphery edge in the body 2 of a mask fixes, and, thereby, the mask 1 for vacuum evaporationo is 
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constituted. Since expansion contraction will be carried out according to the frame 3 fixed as a result, 
the fixed body 2 of a mask to which tension is applied at this time can carry out synchronous 
coincidence of the dimensional change of the substrate which is a vapor-deposited object, and 
expansion contraction, and can carry out expansion contraction of the body 2 of a mask. Moreover, 
the amount of distortion produced on the body 2 of a mask with the thermal stress by the radiant heat 
at the time of vacuum evaporationo shall be set up in the magnitude and the direction which are 
offset by the amount of distortion produced on the body 2 of a mask with tension so that the tension 
given to the body 2 of a mask may mention a detail later. Furthermore, it is desirable to set up the 
magnitude and the direction of the tension so that the stress distribution produced in pattern space 2a 
of the body 2 of a mask with the tension may equalize. 
[0018] 

Next, the manufacture approach of the mask 1 for vacuum evaporationo of the above configurations 
is explained. Drawing 3 and drawing 4 are the mimetic diagrams showing the outline of the order of 
a way of the manufacture approach of the mask for vacuum evaporationo concerning this invention. 
[0019] 

If in charge of manufacture of the mask 1 for vacuum evaporationo, based on the service condition 
of the mask 1 for vacuum evaporationo etc., the amount of temperature changes of temperature 
changes under vacuum evaporationo which the mask 1 for vacuum evaporationo receives, i.e., the 
amount by the radiant heat at the time of vacuum evaporationo, is grasped first, and the amount of 
distortion produced on the body 2 of a mask with the thermal stress at the time of the temperature 
change arising is recognized. In more detail, when a temperature change arises, the magnitude and 
the direction of expansion and contraction which are produced in each part of the body 2 of a mask 
are computed by performing operation analysis based on the heat ray expansion coefficient of the 
body 2 of a mask. 
[0020] 

If there is a part which is [ in / pattern space 2a of the body 2 of a mask ] crowded with puncturing 4, 
a part which is not so, or a part in which the large puncturing 4 of a dimension is specially formed 
compared with the puncturing 4 of other large number at this time, fixed homogeneity will not 
become but the magnitude and the direction of expansion and contraction will produce the 
distribution according to those arrangement. Therefore, in such a case, the distribution shall be 
analyzed using data processing by the finite element method, and the magnitude and the directions of 
expansion and contraction including the condition of the distribution shall be computed to it 
[0021] 

In addition, if the puncturing 4 which is not required for original pattern formation is arranged on 
pattern space 2a, thereby, distribution being un-fixed and an ununiformity can be corrected. In such a 
case, based on the result of operation analysis, it is possible to form the puncturing 4 which is not 
required for original pattern formation on pattern space 2a. 
[0022] 

After having recognized the amount of distortion produced on the body 2 of a mask under the effect 
of radiant heat, the relation between the tension given to the body 2 of a mask and the amount of 
distortion produced on the body of a mask with the tension is recognized. Namely, when tension is 
given to the body 2 of a mask, based on the modulus of direct elasticity (Young's modulus) of the 
body 2 of a mask, it computes whether the magnitude of how much and distortion of a direction arise 
by carrying out operation analysis to it on the body 2 of a mask with the tension. 
[0023] 

Depending on the distribution situation of the puncturing [ in / at this time / pattern space 2a of the 
body 2 of a mask ] 4, the relation between tension and the amount of distortion may not become 
homogeneity. Therefore, in such a case, the distribution shall be analyzed using data processing by 
the finite element method, and the relation of the amount of tension-distortion including the 
condition of the distribution shall be recognized to it. 
[0024] 

In addition, when the relation of the amount of tension-distortion is an ununiformity, as shown in 
drawing 3 , it is desirable to compute the magnitude and the sense of tension F which are given to 
each part of the distribution situation 2 of the tension F which distribution of the stress N produced in 
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pattern space 2a equalizes, i.e., the body of a mask. Moreover, if the puncturing 4 which is not 
required for original pattern formation which was mentioned above in this case is effective when 
making the stress distribution of pattern space 2a equalize, forming the puncturing 4 concerned on 
pattern space 2a based on the result of operation analysis will also be considered. 
[0025] 

Moreover, since the body 2 of a mask fixes to a frame 3 behind, you may make it recognize the 
amount of distortion in the condition of having fixed to the frame 3. That is, since deforming with 
the tension F of the body 2 of a mask is also considered after the body 2 of a mask fixes, a frame 3 is 
beforehand taken into consideration also about the deformation of the frame 3, a direction, and 
distribution, and may be made to perform operation analyses, such as the finite element method. 
Furthermore, based on the result of the operation analysis, after fixing the body 2 of a mask, 
amending location gap of the puncturing 4 on pattern space 2a by a frame 3 deforming, forming the 
body 2 of a mask after the location gap amendment, and making it use is also thought of. 
[0026] 

After recognition of each amount of distortion by above thermal stress and tension recognizes the 
amount of distortion by tension conversely to be the case where have recognized the amount of 
distortion by tension after having recognized the amount of distortion by thermal stress, as 
mentioned above, and also perform each in concurrency, and it mentions above, even if it recognizes 
the amount of distortion by thermal stress, it is not cared about. 
[0027] 

After recognizing each amount of distortion by thermal stress and tension, subsequently magnitude 
and a direction of tension where the amount of distortion by thermal stress is offset by the amount of 
distortion by tension are specified. What is necessary is just made to perform this specification based 
on each recognition result mentioned above using data processing according [ for example, ] to the 
finite element method. In addition, since it is possible to realize about an analysis technique using a 
well-known technique using data processing by the finite element method and its data processing, 
the explanation is omitted here. 
[0028] 

After specifying the magnitude and the direction of tension, the specified tension is given to the body 
2 of a mask, and it changes into the condition of having turned the field 2b near the periphery edge to 
the method of outside, and having pulled it. Thereby, the body 2 of a mask will be in the condition 
that only the part of the amount of distortion by the tension had elongation. And with the condition 
that the body 2 of a mask had elongation, as shown in drawing 4 , field 2b near the periphery edge of 
the body 2 of a mask is stuck to a frame 3, and it fixes. It is possible to perform fixing at this time by 
adhesion using the adhesives which have the property stabilized to temperature changes, such as 
heat-resistant ceramic system adhesives and heat-resistant epoxy resin adhesive. Moreover, you may 
carry out using conclusion implements (screw) like, such as a bis-stop. Or depending on the 
construction material of the body 2 of a mask, and a frame 3, the body 2 of a mask may fix by the 
approach of welding to a frame 3, such as spot welding and laser welding. 
[0029] 

With the above procedure, where tension is given, the body 2 of a mask fixes to a frame 3, and 
moreover, the mask 1 for vacuum evaporationo with which the tension is set up in the magnitude and 
the direction in which the amount of distortion by thermal stress is offset by the amount of distortion 
by tension as shows drawing 1 is constituted. / 
[0030] 

Since according to this mask 1 for vacuum evaporationo telescopic motion by the temperature 
change does not produce the effect by the radiant heat at the time of vacuum evaporationo on the 
body 2 of a mask even if it receives heat, the location of the puncturing 4 formed in pattern space 2a 
does not change. Namely, even if there is a temperature change by radiant heat, the location of 
puncturing 4 is maintainable with a sufficient precision. This is because distortion by change of the 
internal stress is made to be negated in distortion currently given beforehand when tension is 
beforehand given to the body 2 of a mask, it changes into the condition of having given the distortion 
(elongation) by the stress by the tension, and the stress concerned and there is change of the internal 
stress accompanying a temperature change. 
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[0031] 

Here, the reason, i.e., distortion which it is going to produce in a temperature change, the location of 
the puncturing 4 formed in pattern space 2a of the body 2 of a mask does not change explains the 
principle absorbed in the elongation which it has beforehand. Drawing 5 - drawing 7 are the mimetic 
diagrams showing the example of the distortion at the time of making an ends supporting beam into 
an example. 
[0032] 

For example, as shown in drawing 5 , ends consider the ends supporting beam 10 currently supported 
in the free condition, without carrying out restricted immobilization. In such an ends supporting 
beam 10, if the ends supporting beam 10 carries out a temperature rise in response to the heat from 
the outside, it will expand according to the heat ray expansion coefficient of the formation ingredient 
of the ends supporting beam 10. And in connection with this, the location of the part XI of the 
arbitration on the ends supporting beam 10 is also moved. For example, when 10-degree-C 
temperature rises, the part XI which is distant from a core 10cm is condition that 10 micrometers 
moves toward the direction of drawing Nakamigi. 
[0033] 

The case where the hauling load (tension) Fl as shown in drawing 6 is given to the ends edge of the 
ends supporting beam 10 apart from this is considered. At this time, there shall be no effect of the 
heat from the outside. When the ends edge of the ends supporting beam 10 is pulled by the load Fl, 
the ends supporting beam 10 is extended in the direction of a load according to the modulus of direct 
elasticity (Young's modulus) of the formation ingredient of the ends supporting beam 10. And in 
connection with this, the location of the part XI of the arbitration on the ends supporting beam 10 is 
also moved. For example, when it pulls by Fl=10kgtfmm2, the part XI which is distant from a core 
10cm is condition that 20 micrometers moves toward the direction of drawing Nakamigi. 
[0034] 

On the other hand, as shown in drawing 7 , the ends edge of the ends supporting beam 10 is pulled 
by the load Fl, and the case where restricted immobilization of the ends edge of the ends supporting 
beam 10 is carried out is considered in the condition that elongation has arisen in the ends supporting 
beam 10. Since it is in the condition that elongation has produced the part XI of the arbitration on 
the ends supporting beam 10 in that ends supporting beam 10 at this time, it exists in the location 
moved 20 micrometers toward the direction of drawing Nakamigi [ the case where the load Fl is not 
given ]. Therefore, the location moved 20 micrometers after carrying out restricted immobilization of 
the ends edge turns into a default location where the part XI of arbitration should exist. 
[0035] 

If the ends supporting beam 10 by which restricted immobilization of the ends edge was carried out 
carries out a temperature rise in response to the heat from the outside in this condition, the ends 
supporting beam 10 tends to expand with that thermal stress. However, the ends supporting beam 10 
is in the condition which the elongation by the load Fl already produced. Therefore, in the ends 
supporting beam 10, even if it receives the heat from the outside, internal stress (stress by the load 
Fl) does not pass with the thermal stress to be eased, and the part XI of the arbitration on the ends 
supporting beam 10 does not move. Since the part XI of arbitration is in the condition that 20 
micrometers moved beforehand for example, toward the direction of drawing Nakamigi, even if a 
10-degree C temperature rise occurs, specifically, only the part equivalent to 10 micrometers of 
locations of the part XI of arbitration moving does not move the location of the part XI of the 
arbitration at all, although the stress by the load Fl is eased. 
[0036] 

Thus, even if it is the case where a temperature rise is carried out in response to the heat from the 
outside depending on setting out of the tension which gives in advance and is held as it is after that, 
each other can be offset in the amount of distortion which produces the amount of distortion 
produced in the ends supporting beam 10 with the thermal stress in the ends supporting beam 10 
with the tension given in advance. In addition, although the ends supporting beam 10 was mentioned 
as the example as a simple model of a single dimension in order to simplify explanation, the same 
principle is completely applied here also about the body 2 of a mask in the mask 1 for vacuum 
evaporationo. In that case, although the consideration on not a single dimension but-dimensional 
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[ 2 ] or three dimensions is needed, about this point, a response becomes possible by using data 

processing by the finite element method. 

[0037] 

As mentioned above, according to the mask 1 for vacuum evaporationo explained with this operation 
gestalt, and its manufacture approach, the magnitude and the direction of the tension are set up so 
that each other may be offset in the amount of distortion which the amount of distortion produced on 
the body 2 of a mask with the thermal stress by the radiant heat at the time of vacuum evaporationo 
produces with the tension given to the body 2 of a mask. Namely, the distortion by the thermal stress 
by the radiant heat at the time of vacuum evaporationo acts in the direction which cancels distortion 
by the tension of the body 2 of a mask. Therefore, when the heat ray expansion coefficient of the 
body 2 of a mask and a frame 3 is mutually different, even if the body 2 of a mask receives radiant 
heat at the time of vacuum evaporationo In case it fixes to a frame 3, change does not arise in the 
location of the puncturing 4 which internal stress only fluctuates and was formed with telescopic 
motion of the body 2 of a mask by the temperature change in each part of the body 2 of a mask, 
especially pattern space 2a in the amount of distortion produced with the tension given beforehand. 
[0038] 

That is, the mask 1 (the mask 1 for vacuum evaporationo obtained by the manufacture approach 
explained with this operation gestalt is included.) for vacuum evaporationo explained with this 
operation gestalt Even if there is a temperature change according to radiant heat at it being the same 
as that of the following, it bends on the body 2 of a mask, and slack, a wrinkle, etc. cannot be 
produced, an uneven distortion cannot arise, or plastic deformation does not arise, and the location of 
the puncturing 4 in pattern space 2a can be maintained with a sufficient precision. 
[0039] 

Therefore, if the mask 1 for vacuum evaporationo explained with this operation gestalt is used, since 
the location precision of puncturing 4 is highly maintainable, it will become possible to form a very 
minute vacuum evaporationo pattern with a sufficient precision on the substrate which is a vapor- 
deposited object. Moreover, since the location precision of puncturing 4 is highly maintainable, a 
response also in enlargement of the range of pattern space 2a can be attained (even if it enlarges, 
location precision does not get worse extremely), and the vacuum evaporationo pattern of a big 
dimension can also be once formed with a sufficient precision by vacuum evaporationo on a 
substrate. It becomes possible like this to correspond with a sufficient precision also to many sides- 
ization (to prepare two or more pattern space 2a in one body 2 of a mask) of the range of pattern 
space 2a. 
[0040] 

Moreover, with the mask 1 for vacuum evaporationo explained with this operation gestalt, when the 
formation precision of a vacuum evaporationo pattern can also be maintained highly, and it uses 
especially by the production process of an organic EL device, and realizing improvement in display 
image quality, it will become [ since the location precision of puncturing 4 was highly 
maintainable, ] very suitable. 
[0041] 

Moreover, if the magnitude and the direction of the tension are set up so that the stress distribution 
produced in pattern space 2a of the body 2 of a mask may equalize in case tension is given to the 
body 2 of a mask and it fixes to a frame 3, as this operation gestalt explained, it may come to offset 
the amount of distortion by thermal stress certainly and appropriately with the amount of distortion 
by the tension. When the puncturing 4 in pattern space 2a of the body 2 of a mask supports the 
complicated vacuum evaporationo pattern especially, even if it is dramatically effective and is such a 
case, on the body 2 of a mask, it can bend and can avoid that partial slack, a wrinkle, etc. arise. 
[0042] 

As this operation gestalt explained, furthermore, the line coefficient of thermal expansion of a frame 
3, heat capacity, A surface radiation injection rate, the amount of heat transfer which carries out 
inflow runoff by the perimeter base material and heat conduction, At least one and the flowing 
heating values which can be restricted with the heat insulation plate which interrupts the radiant heat 
from the source of vacuum evaporationo, and these things [ adjusting all the optimal and designing 
them desirably, ] Synchronous coincidence of the dimensional change of the expansion contraction 
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by the temperature change at the time of the substrate (for example, glass substrate) which is a 
vapor-deposited object, and vacuum evaporationo can be carried out, and expansion contraction of 
the frame 3 can be carried out. In this case, the body 2 of a mask fixed applying tension to a frame 3 
Since expansion contraction will be carried out according to the frame 3 fixed as a result The body 2 
of a mask carries out synchronous coincidence of the dimensional change of the substrate which is a 
vapor-deposited object, and expansion contraction, and even if it can carry out expansion contraction 
and the substrate which are the body 2 of a mask and a vapor-deposited object changes to 
temperature which is different in each in response to radiant heat from the source of vacuum 
evaporationo Mutual physical relationship can be held identically and highly minute and highly 
precise pattern NINGU can be realized. 
[0043] 

In addition, although this operation gestalt gave and explained the suitable example of operation of 
this invention, it is not limited to this and this invention can be deformed variously. That is, it 
necessarily not being restricted to what was mentioned with this operation gestalt, and securing the 
function of each component similarly can change as freely as possible the construction material of a 
series of components which constitute the mask 1 for vacuum evaporationo explained with this 
operation gestalt, a configuration, etc. 
[0044] 

Moreover, although what is used by the production process of an organic EL device was mentioned 
as an example of the mask 1 for vacuum evaporationo with this operation gestalt, even if this 
invention is a mask for vacuum evaporationo which is not limited to this and used in other 
membrane formation processes, it cannot be overemphasized that it can completely apply similarly 
[0045] 

[Effect of the Invention] 

As explained above, even if it is the case where it has the body of a mask which consists of a raw 
material with which the substrate which is a vapor-deposited object differs from a heat ray expansion 
coefficient according to the mask for vacuum evaporationo and its manufacture approach of this 
invention, the adverse effect to the pattern location precision by radiant heat can be eliminated as 
much as possible, and it can respond also to patterning highly precise as the result. 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing an example of the outline configuration of the mask 
for vacuum evaporationo concerning this invention. 

[Drawing 2] It is the perspective view showing the example of an important section configuration of 
the mask for vacuum evaporationo concerning this invention. 

[Drawing 3] It is the mimetic diagram (the 1) showing the outline of the order of a way of the 
manufacture approach of the mask for vacuum evaporationo concerning this invention, and is 
drawing showing typically the condition of having given tension to the body of a mask. 
[Drawing 4] It is the mimetic diagram (the 2) showing the outline of the order of a way of the 
manufacture approach of the mask for vacuum evaporationo concerning this invention, and is 
drawing showing typically signs that the body of a mask is fixed to a frame. 
[Drawing 5] It is the mimetic diagram (the 1) showing the example of the distortion at the time of 
making an ends supporting beam into an example, and is drawing showing typically the case where 
it is supported in the free condition, without carrying out restricted immobilization of the ends. 
[Drawing 6] It is the mimetic diagram (the 2) showing the example of the distortion at the time of 
making an ends supporting beam into an example, and is drawing showing typically the case where 
pulled to ends and a load is given. 

[Drawin g 7] It is the mimetic diagram (the 3) showing the example of the distortion at the time of 
making an ends supporting beam into an example, and is drawing showing typically the case where 
restricted immobilization of the ends is carried out where a hauling load is given. 
[Description of Notations] 

1 [ - The field near the periphery edge 3 / - A frame, 4 / ~ Puncturing ] - The mask for vacuum 
evaporationo, 2 - The body of a mask, 2a - A pattern space, 2b 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the perspective view showing an example of the outline configuration of the mask 
for vacuum evaporationo concerning this invention. 

[Drawing 2] It is the perspective view showing the example of an important section configuration of 
the mask for vacuum evaporationo concerning this invention. 

[Drawing 3] It is the mimetic diagram (the 1) showing the outline of the order of a way of the 
manufacture approach of the mask for vacuum evaporationo concerning this invention, and is 
drawing showing typically the condition of having given tension to the body of a mask. 
[Drawing 4] It is the mimetic diagram (the 2) showing the outline of the order of a way of the 
manufacture approach of the mask for vacuum evaporationo concerning this invention, and is 
drawing showing typically signs that the body of a mask is fixed to a frame. 
[Drawing 5] It is the mimetic diagram (the 1) showing the example of the distortion at the time of 
making an ends supporting beam into an example, and is drawing showing typically the case where 
it is supported in the free condition, without carrying out restricted immobilization of the ends. 
[Drawing 6 ] It is the mimetic diagram (the 2) showing the example of the distortion at the time of 
making an ends supporting beam into an example, and is drawing showing typically the case where 
pulled to ends and a load is given. 

[Drawing 7] It is the mimetic diagram (the 3) showing the example of the distortion at the time of 
making an ends supporting beam into an example, and is drawing showing typically the case where 
restricted immobilization of the ends is carried out where a hauling load is given. 
[Description of Notations] 

1 [ -- The field near the periphery edge 3 / - A frame, 4 / - Puncturing ] -- The mask for vacuum 
evaporationo, 2 — The body of a mask, 2a — A pattern space, 2b 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



5/9/2007 



JP,2004-238685,A [DRAWINGS] 



Page 1 of 3 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



5/9/2007 



JP,2004-238685,A [DRAWINGS] 



Page 2 of 3 



[Drawing 3] 




i 1 io 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 5/9/2007 



JP,2004-238685,A [DRAWINGS] 



Page 3 of 3 



[Drawing 6] 
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